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This paper aims to compare the efficacy of the self-exciting threshold 
autoregressive (SETAR) model, the autoregressive (AR) model and the moving 
average (MA) method trading strategies. Our results suggest that the SETAR trading 
strategies can produce higher returns in the U.S. and the China markets as compared 
to the linear AR trading rules. It is also found that a mixed strategy combining the 
SETAR and the MA forecasts can be more profitable. This suggests that the SETAR 
and the MA trading strategies can be complementary as far as forecasting is 
concerned. 
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Chapter 1. Introduction 
Technical trading strategies have long been examined in stock markets. Fama and 
Blume (1966) and Jensen and Bennington (1970) investigate numerous filter rules 
with regard to the U.S. stock market data and claim that the filter rules fail to 
outperform the buy-and-hold (B-H) strategy. If transaction costs are taken into 
account, they argue that the returns can even be negative. 
Brock et al. (1992) explore the profitability of the moving average (MA) and the 
trading range break (TRB) strategies on the Dow Jones Industrial Average data and 
show that the two simple trading strategies can produce significant returns in excess 
of the B-H tactic. By extending the statistical inference through the bootstrap 
technique, they further illustrate that the returns from the trading rules are not 
consistent with the random-walk, the AR(1), the GARCH-M, and the EGARCH 
processes. 
Following Brock et al. (1992), Bessembinder and Chan (1995) implement the 
same set of trading rules on the Asian stock indices and conclude that the trading 
strategies are quite successful in the Malaysia, the Thailand, and the Taiwan stock 
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markets. Hudson et al. (1996) and Mills (1997) apply the Brock et al. (1992) trading 
tactics to the FT30 index and demonstrate that the trading strategies are able to 
generate significant returns when there is no transaction cost. However, Hudson et al. 
(1996) and Mills (1997) argue that such trading strategies cannot generate substantial 
returns exceeding the B-H tactic. Coutts and Cheung (2000) investigate the 
profitability of the Brock et al. (1992) MA and TRB trading rules in the Hong Kong 
stock market and reveal that the two simple technical trading strategies fail to 
provide abnormal returns when transaction costs are considered. 
Numerous papers in the literature employ linear technical trading rules. Recently, 
there is growing interest in nonlinear trading strategies. Fernandez-Rodriguez et al. 
(2003) evaluate the profitability of the nearest-neighbour (NN) predictor against the 
MA strategy using the nine EMS currencies and illustrate that the NN forecast 
surpasses the MA rule in terms of returns and two profitability indicators. 
Andrada-Felix et al. (2003) employ the NYSE index series and show that the NN 
prediction is superior to the ARIMA forecast and the B-H rule. Nam et al. (2005) 
examine a nonlinear autoregressive model based trading tactic. A buy (sell) action is 
taken if the regime specific unconditional mean is positive (negative). They 
demonstrate that the strategy generates substantial abnormal returns. 
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Perez-Rodriguez et al. (2005) appraise the effectiveness of the artificial neural 
network (ANN) and the smooth transition autoregressive (STAR) models in the 
Spain market. They find that the ANN and the STAR forecasts outperform the 
ARM A and the random-walk models. 
In addition, studies documenting asymmetry in stock returns are ever increasing. 
Li and Li (1996) suggest the presence of asymmetric behavior in the mean and the 
variance of the Hang Seng Index. Gencay (1998b) examines the MA rule and 
demonstrates significant nonlinear predictability in stock prices. Sarantis (2001) 
rejects the linearity hypothesis for the G-7 stock indices and suggests that the STAR 
model better captures the dynamics of stock returns. Nam et al. (2005) reveal 
significant asymmetric behavior in the Standard and Poor 500 data. 
In regard to the growing popularity of nonlinear trading rules and the increasing 
documentation of stock-return asymmetry, this thesis aims to investigate the 
profitability of the nonlinear SETAR-model based trading strategies. Specifically, we 
intend to explore whether the self-exciting threshold autoregressive (SETAR) model 
can outperform the autoregressive (AR) model, the moving average (MA) method, 
and the B-H strategy. 
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This thesis distinguishes itself from previous studies in the following aspects. 
Although a wide range of empirical studies have documented the substantial 
threshold effect in stock returns, it is surprising that few, if any, papers have 
investigated the effectiveness of the SETAR-model based trading strategies. 
Furthermore, previous studies on trading tactics tend to concentrate on the viability 
of a particular forecasting technique. This thesis, on the contrary, evaluates the 
profitability of the SETAR forecast, the AR prediction and the MA method and 
makes a comprehensive comparison among the three strategies. Last but not least, in 
order to avoid the data snooping bias, we apply the trading rules to the Dow Jones 
Industrial Average, the NASDAQ Composite Index, the New York Stock Exchange 
Composite Index, the Standard and Poor 500 Index, the Shanghai A-Share Index, the 
Shanghai B-Share Index, the Shanghai Composite Index, the Shenzhen A-Share 
Index, the Shenzhen B-Share Index and the Shenzhen Composite Index to provide a 
more robust conclusion regarding the usefulness of the trading strategies. 
The rest of this thesis is organized as follows. Chapter 2 outlines the models and 
trading strategies. Chapter 3 presents the preliminary data analysis and discusses the 
1 According to Sullivan et al. (1999), data snooping occurs when a given set of data is used more than 
once for purposes of inference or model selection. 
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methodology. Chapter 4 reports the empirical results. Chapter 5 conducts the 
bootstrap analysis. Chapter 6 provides the scrutiny of a combined tactic. Chapter 7 
concludes and summarizes our results. 
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Chapter 2. Trading Strategies 
2.1 Self-exciting Threshold Autoregressive (SETAR) Model 
The self-exciting threshold autoregressive (SETAR) model, using the lag of the 
dependent variable as the threshold variable, is originally proposed by Tong (1978) 
and further elaborated by Tong and Lim (1980) and Tong (1983, 1990). The SETAR 
model is a globally nonlinear time-series model and can produce several commonly 
observed phenomena such as irreversibility, jumps, and limit cycles, which cannot be 
captured by the linear framework (see, Tong and Lim, 1980). Recently, some 
extensions of the model have been proposed. Chan and Tong (1986) propose a 
smooth-transition threshold autoregressive (STAR) model. Chen and Tsay (1993) 
suggest a functional-coefficient autoregressive (FAR) model. Astatkie et al. (1997) 
propose a nested threshold autoregressive (NeTAR) model. Chong and Yan (2005) 
and Chen (2005) consider the estimation and testing of threshold models with 
multiple threshold variables. 
This thesis investigates the effectiveness of the SETAR(l) model in formulating 
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trading strategies. A two-regime SETAR(l) model for stock-index returns can be 
expressed as: 
AYt=(a0 + ^ A ^ ) I [AYt_d >r] + (A + PA^)^ < r] + ^ , ( 1 ) 
where Yt denotes natural logarithmic of the stock index at day t，y represents the 
threshold value, d refers to the delay parameter, and l[A] is an indicator function 
that equals 1 if condition A is satisfied. 
Following Fang and Xu (2003), we employ the recursive technique to generate the 
SETAR one-step-ahead forecast series.3 We devise the SETAR trading strategy as 
follows: 
Buy i f ^ w (A^ + 1 )>0 (2) 
Sell i f ^ w (A^ + 1 )<0 , (3) 
where w stands for the length of the observation window and E^ refers to the 
2 The number in the parenthesis refers to the autoregressive order of the regimes of the model. 
3 The recursive method involves the rolling technique in which estimations and one-step-ahead 
predictions are done with fixed amount of data. However, since the threshold value and the delay 
parameter cannot be precisely estimated with limited data, we estimate the threshold and the delay 
value using the complete sample, but apply the recursive method to update the constant and the AR(1) 
parameters and generate the one-step-ahead extrapolation series. 
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conditional expectation that is based upon recent w observations up to day t. To 
mitigate our exposure to the data-mining bias, the lengths of the window are chosen 
to be 50, 150 and 200, which are the same as those of long-term moving averages. 
2.2 Autoregressive (AR) Model 
A linear AR(1) model is a special case of equation 1. It can be written as: 
(4) 
Similar to the SETAR trading rule, we employ the recursive technique and define 
the AR trading strategy as follows: 
Buy i f ^ ( A ^ + 1 ) > 0 (5) 
Sell if£ , vv(A^+1)<0. (6) 
It is not uncommon that a parsimony model provides a more accurate forecast than 
an over-fitted model. As a result, the AR model may outperform the SETAR model 
based trading strategies. On the other hand, if stock returns are highly nonlinear, the 
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SETAR(l) model may outperform the AR(1) predictor. 
2.3 Moving Average (MA) 
As the moving average method is one of the most widely employed and 
investigated techniques, it will be interesting to compare the profitability of the 
SETAR forecast with the MA oscillator. A moving average is expressed as: 
w 
MA = , (7) 
‘ w 
where Pt is the stock price at day t. 
The moving average method is an appealing trend following method. It has been 
proven to be a profitable trading rule in many studies. However, it has also been 
argued that the success of the MA rules may be a result of data snooping. 
To avoid the data snooping problem, this paper employs the Brock et al. (1992) 
variable length moving average (VMA) rules. The VMA rules are MA(1,50), 
MA(1,150), MA( 1,200), MA(5,150) and MA(2,200), where the first number in the 
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parentheses represents the short-term MA window and the second number is the 
long-term MA window. Accordingly, the strategies involve a comparison of the 
short-term and the long-term averages in which a buy (sell) signal is emitted at time t 
when the short-term MA penetrates the long-term MA from below (above): 
Buy if MAt{S)>MAt{L) (8) 
Sell if MAt(S) < MAt(L), (9) 
w h e r e ( 5 1 ) and MAt(L) represent the short-term MA and the long-term MA 
respectively. 
4 In contrast to Brock et al. (1992), this paper does not include filters into the investigation. 
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Chapter 3. Data and Methodology 
This thesis investigates the validity of the trading tactics with regard to ten stock 
indices: the Dow Jones Industrial Average (DJIA), the NASDAQ Composite 
(NASDAQ) Index, the New York Stock Exchange Composite (NYSE) Index, the 
Standard and Poor 500 (S&P500) Index, the Shanghai A-Share (SHA) Index, the 
Shanghai B-Share (SHB) Index, the Shanghai Composite (SHC) Index, the Shenzhen 
A-Share (SZA) Index, the Shenzhen B-Share (SZB) Index and the Shenzhen 
Composite (SZC) Index. Of the ten stock series, the DJIA, the NASDAQ, the NYSE 
and the S&P500 indices have been widely studied. Hence, we include them for 
comparison purposes. For the other six China indices, they are included because of 
the increasingly important role of China in the world economy, and also because of 
the lack of studies of trading rules on the China stock markets. 
All data are obtained from DataStream. They include 14348 daily observations for 
the DJIA (Jan 1951 to Dec 2005), 8809 daily observations for the NASDAQ (Feb 
1971 to Dec 2005), 10436 daily observations for the NYSE (Dec 1965 to Dec 2005), 
10698 daily observations for the S&P500 (Dec 1964 to Dec 2005), 3652 daily 
observations for the SHA (Jan 1992 to Dec 2005), 3616 daily observations for the 
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SHB (Feb 1992 to Dec 2005), 3913 daily observations for the SHC (Jan 1991 to Dec 
2005), 3455 daily observations for the SZA (Oct 1992 to Dec 2005), 3455 daily 
observations for the SZB (Oct 1992 to Dec 2005) and 3848 daily observations for the 
SZC (April 1991 to Dec 2005). 
Table 1 provides the summary statistics of the one-day returns. From the values of 
the skewness, the kurtosis and the Jarque-Bera (JB) statistics, it is found that the 
returns are leptokurtic, skewed and not normally distributed. In addition, due to the 
emerging nature of the China stock markets, the standard deviations suggest that the 
stock returns are more volatile in China than those from the States. 
INSERT TABLE 1 Here 
Furthermore, the autocorrelations and the Ljung-Box Q statistics are calculated. 
Nine out of the ten indices have the first-order autocorrelation larger than twice the 
Bartlett asymptotic standard error band. All Ljung-Box Q statistics at the fifth lag are 
statistically significant at the 1% level. These suggest that there is a substantial serial 
correlation in the stock returns, which in turn implies the existence of potential 
profitability of the trading strategies. 
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Test Statistics 
Our trading strategies include the re-evaluation of the position on each trading day. 
A position of buy, sell, or neutral will be taken based on the trading signals. When 
there is no transaction cost, the one-day conditional mean and variance of buy (sell) 





二 明)2/，)， （11) 
where 7rb{s) stands for the mean return of buy (sell) periods, o f � refers to the 
conditional variance of buy (sell) signals, Nb{s) represents the number of buy (sell) 
days, N is the number of observations for the complete sample, is the one-day 
holding period return, and Ibt�s) is an indicator function that equals one if a buy (sell) 
signal is emitted at time t and equals zero otherwise. 
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To assess the significance of the trading rules returns, we work along the line of 
Brock et al. (1992). We test the difference of the mean buy return and the mean sell 
return from the one-day unconditional mean, and the buy-sell spread from zero. The 
null and alternative hypotheses and the conventional t-ratio for the mean buy (sell) 
return are respectively given as follows: 
Ho =兀 (12) 
： �丰 n (13) 
and 
nU(、— n 
t u = ^ — — ( 1 4 ) 6 � f 2 2V2 G <J 
�N h ( � N V b(s) y 
where n is the unconditional one-day mean and a 2 is the unconditional variance. 
For the buy-sell spread, the null and alternative hypotheses and the t-statistic can 
be respectively expressed as follows: 
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Chapter 4. Empirical Results 
4.1 Estimation and Discussion 
Panel A of Table 2 contains the estimation results of equation 1 using the complete 
sample. It is worthwhile to note that all AR(1) estimates are statistically different 
from zero and the evidence of nonlinearity is found in all series. 
Panel B of Table 2 provides the estimation results of the linear AR(1) model. 
Except for the SZA and the SZC samples, the AR(1) estimates are all significantly 
different from zero. However, in comparison with the estimates of the SETAR model, 
it seems that the AR process fails to capture the nonlinear predictability of the stock 
returns. 
INSERT TABLE 2 Here 
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4.2 Trading Rules Results 
Tables 3 to 12 present the results of the trading strategies on the ten stock indices.5 
The SETAR and the AR rules are respectively denoted as SETAR(P,W) and AR(P,W), 
where P represents the AR order and W represents the length of the observation 
window. The MA rules are written as MA(S,L), where S refers to the short-term MA 
and L refers to the long-term MA. Column 2 and 3 labeled "N(Buy)" and “B(Sell)，’ 
report the number of buy and sell signals. Column 6, 7 and 10 denoted "Buy", "Sell" 
and "Buy-Sell" show the one-day conditional mean for buy, sell and buy-sell returns. 
Column 8 and 9 marked "Buy>0" and "Sell>0" exhibit the fraction of buy and sell 
signals that produce returns greater than zero. The numbers in the parentheses 
display the t-statistics testing whether the buy mean is different from the 
unconditional mean, the sell mean is different from the unconditional mean, and the 
buy-sell spread is different from zero. 
4.2.1 U.S. Stock Indices 
Table 3 contains the empirical results of implementing the trading strategies on the 
5 The trading period starts at day 250. 
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DJIA series. The results are striking. The t-statistics in the "Buy-Sell" column 
suggest that seven out of the eleven rules produce significant buy-sell returns. 
Furthermore, it is noteworthy that not only do the SETAR and the AR strategies have 
their buy, sell and buy-sell returns significantly different from zero, but they also 
outperform the VMA strategies. Comparing the buy-sell returns among the rules, it is 
obvious from the table that the SETAR based trading strategies consistently generate 
buy-sell returns higher than the AR and the VMA rules with the same w，and the 
SETAR( 1,200) tactic that produces a buy-sell difference of 0.136% yields the highest 
buy-sell return. 
INSERT TABLE 3 Here 
For the NASDAQ sample, the results are presented in Table 4. All buy-sell 
differences are positive and significant at the 5% level. The buy-sell differences from 
the SETAR and the AR trading strategies are all higher than those from the VMA 
trading strategies of Brock et al. (1992). The AR model based trading strategies are 
worthy of attention. In addition to the most impressive 0.3168% buy-sell return 
generated by the AR(1,150) strategy, the AR tactics consistently outperform the rules 
of the VMA and the SETAR models with the same length of the observation window. 
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INSERT TABLE 4 Here 
For the NYSE series, we present the results in Table 5. Except for the MA(2,200) 
and the MA(1,150) strategies, the t-statistics in the "Buy-Sell" column are all 
significantly different from zero. The time-series model based trading rules 
especially produce higher buy-sell spreads than the VMA tactics. Nevertheless, the 
results are mixed. While the SETAR forecast produces higher returns that beat the 
VMA and the AR rules for the 50-day and 150-day windows, the AR( 1,200) tactic 
dominates the SETAR( 1,200), the MA(1,200) and the VMA(2,200) strategies and 
yields the highest buy-sell return of 0.1668%. 
INSERT TABLE 5 Here 
Table 6 reports the results of the trading strategies for the S&P500 series. 
Although none of the VMA strategies yields a significant buy-sell spread, the 
buy-sell returns of the time-series trading rules are significantly different from zero at 
the 5% level. Consistent with the results of the DJIA sample, the tactics of the 
SETAR and the AR models outperform the VMA rules. The SETAR forecast is the 
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most profitable strategy when compared to the AR and the VMA rules with the same 
window length. The most rewarding rule is the SETAR( 1,200) strategy. It produces a 
buy-sell return of 0.1164%. 
INSERT TABLE 6 Here 
In summary, the time-series trading strategies are quite successful in the U.S. 
markets. The results of the SETAR model based trading rules are especially 
noteworthy. While the AR model is the most rewarding tactic in the NASDAQ 
market, the SETAR forecast outperforms both the AR and the VMA methods with 
the same window length for the DJIA and the S&P500 series. This suggests 
significant benefits of exploiting nonlinear predictability for financial data and slight 
domination of the nonlinear SETAR forecast over the linear trading strategies. 
4.2.2 China Stock Indices 
Table 7 reports the results of implementing the trading rules on the SHA series. 
Among the eleven tactics, only the SETAR(1,50), the SETAR( 1,200) and the 
MA(1,50) rules yield a positive buy-sell return. In particular, the MA(1,50) strategy, 
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which generates a buy-sell difference of 0.1771%, is the most rewarding tactic. 
Nevertheless, the t-ratio of the buy-sell spread suggests that even the most successful 
rule cannot generate a buy-sell spread that is significantly different from zero. 
INSERT TABLE 7 Here 
Table 8 replicates the same set of trading rules on the SHB data. The results are 
remarkable. Except for the MA(5,150) and the MA(2,200) tactics, all buy-sell 
differences are positive and significantly different from zero. The SETAR( 1,200) 
strategy, in particular, stands out as the most profitable rule yielding a buy-sell return 
of 0.4205%. Nonetheless, in contrast to the U.S. samples, the performance of the 
SETAR forecast deteriorates. The SETAR tactics can only outperform other rules for 
the 200-day window. 
INSERT TABLE 8 Here 
For the SHC sample, the trading results are reported in Table 9. Our results suggest 
that the rules are not so successful. While seven out of the eleven rules generate a 
positive buy-sell spread, only the MA(1,50) tactic can reject the zero buy-sell return 
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null hypothesis at the 5% significance level. The most profitable strategy is the 
MA(1,50) rule. It yields a buy-sell difference of 0.2125%. However, our results 
indicate that the forecasting ability of the MA(1,50) strategy is not good. The 
t-statistics indicate that both the buy mean and the sell mean are not significantly 
different from the one-day unconditional mean at the 5% level. 
INSERT TABLE 9 Here 
Table 10 displays the results of implementing the trading strategies on the SZA 
data. The t-statistics in the "Buy-Sell" column show that only the SETAR( 1,200) and 
the MA(1,50) rules can generate a significant buy-sell spread at the 5% significance 
level. The MA(1,50) is the best tactic. It produces a buy-sell return of 0.1872%. Due 
to the greater volatility of the China stock markets, even the most profitable strategy 
cannot produce a significant mean buy and mean sell, however. 
INSERT TABLE 10 Here 
Table 11 shows the results of the trading tactics for the SZB series. All buy-sell 
spreads are positive and the t-statistics testing the null hypothesis of zero buy-sell 
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return are all rejected at the 5% significance level. Evaluating the buy-sell returns of 
the strategies, the SETAR(1,200) candidate generates the highest buy-sell. It 
produces a buy-sell difference of 0.3525%. Nevertheless, it is found that the 
performance of the SETAR prediction is not stable. The SETAR tactics can only 
outperform other rules for the 200-observation window. 
INSERT TABLE 11 Here 
Lastly, Table 12 displays the results of the SZC series. Although all tactics produce 
a positive buy-sell spread, only two out of the eleven rules generate a significant 
buy-sell spread at the 5% level. The two significant strategies are the SETAR( 1,200) 
rule and the MA(1,50) rule. The MA(1,50) tactic, in particular, generates the highest 
buy-sell difference of 0.2129%. 
INSERT TABLE 12 Here 
In summary, apart from the SHA series, where all rules are not profitable, our 
results suggest the existence of predictive power of the trading tactics in the China 
stock markets. Nonetheless, the performance of the three stock forecasting methods 
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in the China stock indices is mixed and sensitive to the length of the observation 
window. While the AR(1，150) rule outperforms other 150-day-window rules for the 
SHB and the SZB series, it is found that the AR rules are generally dominated by the 
SETAR strategies. For the SETAR model, the SETAR( 1,200) tactic yields the highest 
buy-sell return in the two B-Share markets and produces higher returns than other 
200-day-window strategies. For the VMA rules, the MA(1,50) tactic produces the 
highest buy-sell returns in the A-Share and the composite stock indices and 
outperforms the SETAR(1,50) and the AR(1,50) rules across the six China samples. 
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Chapter 5. Bootstrap Analysis 
The results in Chapter 4 are encouraging, but there are some missing issues that 
we can address through the bootstrap analysis. The conventional t-test assumes a 
normal, stationary and independent error distribution. However, problems such as 
leptokurtosis, serial autocorrelation, and conditional heteroskedasticity are widely 
documented in stock returns. To address these potential shortfalls of conducting the 
statistical inference using the t-ratio, the significance of the trading-rule returns is 
evaluated through the bootstrap method.6 Moreover, since it is extremely difficult to 
distinguish whether the significant trading rules returns are a consequence of 
time-varying equilibrium returns or market inefficiency, the bootstrap technique that 
simulates trading-rule return-distribution under various null models will allow us to 
shed some light on the causality of the trading rules returns. 
To conduct the bootstrap analysis, residuals of models under the null hypothesis 
are drawn with replacement to generate the artificial return and index series. The 
trading tactics are, then, applied to the redrawn series, where the means, the standard 
deviations and the t-statistics of the trading rules are recorded accordingly. The 
6 Like Brock et al. (1992) and Kwon and Kish (2002), this paper adopts the bootstrap method 
suggested by Efron (1979) and Freedamn and Peters (1984). 
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procedure is repeated for 500 times to provide a good approximation of the 
estimators.7 The proportion of simulation results larger than those from the actual 
series will comprise the bootstrap p-values. We will reject the null hypothesis at the a 
percent significance level if the buy-sell returns derived from the actual series are 
greater than the a percent cutoff of the artificial buy-sell spreads generated from null 
models.8 
This thesis employs two widely used time-series models, the random-walk model 
and the general autoregressive conditional heteroskedasticity in mean (GARCH-M) 
model, to conduct the bootstrap study. The first model for the bootstrap analysis is 
the random-walk with a drift model: 
AYt = constant + s t . (18) 
By construction, the random-walk specification is consistent with the EMH that 
stock prices are not predictable. As a result, the random-walk simulations will allow 
us to construct the confidence intervals for trading-rule returns under the null of 
non-predictable stock price series. 
7 Efron and Tibshirani (1986) illustrate that 500 to 1000 simulations should have a good 
approximation for true estimators. 
8 In this paper, we use 5% as the cutoff level. 
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The second model is the generalized autoregressive conditional heteroskedasticity 
in mean (GARCH-M) model. It can be written as: 
AYt=T0+T{St_x+T2ht+St ( 1 9 ) 
+ +rhKx ( 2 0 ) 
(2D 
where ~ ^(0,1) and ht refers to the conditional variance, which is conditionally 
normally distributed and depends on the lagged squared residual and conditional 
variance. 
The GARCH-M specification is consistent with the EMH in which higher ex ante 
expected returns come with greater volatility. Therefore, the results of the 
GARCH-M simulations will allow us to tell whether trading-rule returns are due to 
time varying risk-return equilibrium or market inefficiency. 
Table 13 contains the estimation results of the GARCH-M model. For the 
conditional variance equation, all r|i and r|2 estimates are significantly different from 
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zero. For the mean equation, the 12 estimate, which captures the risk-return 
association, suggests different risk-return stochastic properties. Eight of the ten series 
have a positive x2 estimate, which implies that higher ex ante stock returns are 
required to compensate for larger market variations. This is in stark contrast to the 
SHA and the SHC series, which have ex ante returns slightly negatively related to 
market volatility. 
5.1 Random-Walk Model 
The bootstrap simulation results under the null model of the random-walk process 
are reported in Tables 14 and 15. All figures presented in rows are the fractions of 
simulated outcomes that are larger than those derived from the original series. 
For the U.S. stock indices, we summarize the outcomes in Table 14. Our results 
lend further support to the results of conventional t-test. The columns of "Buy-Sell" 
and "t-stat(Buy-Sell)" demonstrate that none of the simulated buy-sell means and the 
simulated buy-sell t-statistics of the SETAR and the AR rules is greater than those 
obtained from the original series. Regarding the VMA tactics, although the results 
are not as strong, the p-values of the buy-sell returns and the buy-sell t-ratios also 
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imply that the random-walk model cannot duplicate the VMA returns. All these 
indicate that the trading strategies do have substantial predictive ability in the U.S. 
stock series. 
For the standard deviations, it is found that the random-walk simulations fail to 
replicate the riskiness of the trading rules. The p-values of 1.00 in the "a(buy)" 
column and 0.00 in the "a(sell)" column demonstrate that the model overestimates 
the conditional standard deviations of buy periods and underestimates the conditional 
standard deviations of sell periods. 
Table 15 presents the results for the six China stock indices. The results are again 
consistent with the conventional t-test. For the SHA series, the bootstrap p-values in 
the "Buy-Sell" column are all higher than 5%, which suggests the trivial forecasting 
power of the trading tactics. Regarding the SHB and the SZB series, the likelihood 
values of simulated buy-sell returns and t-statistics greater than those derived from 
the actual series are essentially zero for all rules. This indicates the presence of 
substantial predictability of the trading rules in the B-Share samples. Lastly, some 
predictive capability of the trading tactics is found in the SHC, the SZA and the SZC 
data. The entries in the "Buy-Sell" and the "t-stat(Buy-Sell) columns indicate 
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significant forecast ability of the SETAR(1,50) and the MA(1,50) tactics in the SHC 
series, and of the SETAR(1，200) and the MA(1,50) rules in the SZA and the SZC 
series. 
For the conditional standard deviations, the fractions in the "a(buy)" and the 
"a(sell)" columns suggest that the random-walk simulations are able to duplicate the 
conditional variations in the SHA，the SHC, the SZA, and the SZC markets. 
However, the p-values of 0.00 in the "a(buy)" column and 1.00 in the "a(sell)" 
column in the two B-Share markets demonstrate that all simulated standard 
deviations of buy signals are smaller than the ones derived from the actual series and 
all simulated standard deviations of sell signals are higher than the ones generated 
from the original series. 
5.2 GARCH-M Model 
Table 16 provides the GARCH-M bootstrap simulation results of the U.S. stock 
markets. The fraction values in the "Buy-Sell" and the "t-stat(Buy-Sell)" columns in 
the DJIA, the NYSE and the S&P500 markets are quite small for the SETAR(1,150) 
and the SETAR( 1,200) tactics. This implies that the two SETAR candidates do have 
30 
substantial predictability that is not due to risk-return variations. For the AR 
strategies, the likelihood values in the "Buy-Sell" and the "t-stat(Buy-Sell)" columns 
are all larger than 5%. This suggests that the GARCH-M process can generate returns 
consistent with those generated from the actual series. For the VMA rules, the 
simulation results are similar to the ones obtained from the AR tactics except for the 
NASDAQ index, where the entries in the "Buy-Sell" and the "t-stat(Buy-Sell)" 
columns are very small. 
For the conditional standard deviations, the p-values in the ‘‘o(buy)，’ and the 
"o(sell)" columns are 1.00 and 0.00 respectively. This shows that the GARCH-M 
simulations cannot mimic the conditional volatility in the U.S. markets. 
Table 17 contains the outcomes of the GARCH-M simulations for the six China 
stock indices. Except for the SETAR(1,50) rule in the SHC market and the 
SETAR( 1,200) rule in the SZA and the SZC markets, all simulated buy-sell returns 
and t-ratios are higher than those derived from the original series in general. 
Regarding the VMA tactics, the MA(1,50) rule is particularly noteworthy. The 
likelihood values in the columns of the buy-sell mean and the buy-sell t-statistic are 
essentially zero for all series. This illustrates that the MA(1,50) tactic has some 
31 
predictability that cannot be captured by the GARCH-M process. 
For the standard deviations, the results are analogous to the random-walk 
simulations. The results suggest that the GARCH-M replication can successfully 
produce the volatility for the trading tactics in the SHA, the SHC, the SZA, and the 
SZC markets, but fail to mimic the conditional variations in the SHB and the SZB 
series. 
In summary, although the random-walk study suggests that the strategies do have 
predictive ability, the GARCH-M study illustrates that only the SETAR(1,150), the 
SETAR(1,200) and the MA(1,50) rules have solid foretelling capability that is not a 
consequence of risk-return volatility. Furthermore, the success of the two SETAR 
trading strategies in the mature markets (the DJIA, the NYSE and the S&P500 
markets) and the MA(1,50) tactic in the emerging markets (the NASDAQ, the SHA, 
the SHB, the SHC, the SZA, the SZB and the SZC markets) suggest that it will be 
interesting to explore the effectiveness of a strategy combining the time-series and 
technical trading tactics. 
9 Fang and Xu (2003) suggest time-series forecast and technical method encompass different aspects 
of forecast ability. 
32 
Chapter 6. Combined Strategy 
Since the SETAR( 1,200) and the MA(1,50) rules are more successful than other 
tactics, we employ them to formulate a mixed strategy: 
Buy if SETAR: ^ 2 0 0 (A^ + 1 )>0 & MA: M4,(l) > M4,(50) (22) 
Sell if SETAR: £ 2 0 0 (A^ + 1 )<0 & MA:爐力；^爐々!)）. （23) 
Table 18 summarizes the results of the mixed strategy. The rule is quite successful. 
It generates significant buy-sell returns for nine out of the ten series. In comparison 
to Tables 3 to 12, the combined strategy has fewer transactions, is more accurate, and 
yields higher buy-sell returns than all the individual rules in nine out of the ten 
markets.10 For instance, in the DJIA market, the SETAR( 1,200) rule yielding the 
highest buy-sell return of 0.136% is inferior to the mixed strategy, which produces a 
buy-sell spread of 0.1464%. As a result, our findings suggest the potential of the 
combined strategies and further research is called for to explore their profitability. 
10 The accuracy of the trading rules' predictions is measured by the fractions of the "Buy>0" and the 
"Sell>0" columns. 
33 
Chapter 7. Conclusion 
In this study, we investigate the effectiveness of the SETAR, the AR and the VMA 
trading strategies on ten stock indices. Our results are encouraging. The SETAR rules 
yield significant buy-sell returns on the four popular U.S. stock-index and the two 
B-Share stock-index series. Furthermore, the GARCH-M study suggests that the 
returns generated by the SETAR rules in the DJIA, the NYSE and the S&P500 
markets seem to have no bearing on the inter-temporal risk-return variability. This 
presents strong evidence against the Efficient Market Hypothesis. 
Like the SETAR strategies, the linear AR trading tactics are quite successful in the 
U.S and the two B-Share markets. Nevertheless, it is found that the AR prediction is 
essentially dominated by the SETAR model. 
Regarding the technical VMA rules, they are more useful in the emerging markets. 
The MA(1，50) strategy is worthy of notice. Not only the t-ratios indicate that the rule 
generates significant returns, but the random-walk and the GARCH-M simulations 
also suggest that it has some predictive ability that is not consistent with the two 
time-series models. 
34 
In conclusion, our study pinpoints the effectiveness of the SETAR models in 
forecasting stock prices and demonstrates the superiority of the nonlinear SETAR 
trading rules over the AR strategies. Nevertheless, it is interesting to note that a 
combined strategy can be even more lucrative. As a result, future research should be 
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